APPENDIX G

Fluvial Geomorphology

For figures, tables, and text from Rosgen applied to this portion of the study, especially pages 5-6, 6-29, 6-30, and
8-9, refer to: Rosgen. D. L. 1996. Applied River Morphology. Printed Media Companies, Minneapolis, Minnesota.



Appendix G-1. Pebble count data for various sites throughout the Long Creek and Red Brook watersheds. Note: These sites were included in the counts
to show the range of conditions found throughout the watersheds, and they were not intended to be representative of the actual proportion of sites
in the study watersheds having various types of stream bottom material characteristics.



Definition of Terms for Pebble Counts Made
in the Long Creek & Red Brook Watersheds

Category
Observed in
the Field Abbreviation Approximate Size Class*
Sand SA 0.0380 cm
Fine-Sand/Silt/Clay mix  SC ~0.0100 cm
Clay (solid) C ~0.0050 cm
Bedrock BR Don't use to calculate mean particle size, but
do use in particle-size-distribution
discussion

Note: Because pebble counts were used as the field technique to characterize the substrate of these streams, as opposed to doing sieve
analyses of stream bottom materials, these general definitions were used to categorize basic types of materials encountered in the field.

*Mean particle size for specified category, as defined in Rosgen 1996



Page #

1

Material Size Range (mm) Count|
silt/clay 0 0.062 T [je # o LC-N-0.404
very fine sand|| 0.062 0.13 0 ||##d Note:| There was a stormwater outfall upstream of this reach, which may have contributed
fine sandf| 0.13 0.25 0 e d large substrate (such as cobbles), to the upstream portion of this reach.
medium sand||  0.25 0.5 66 ||+ = o g
coarsesand|| 0.5 1 0 =41 UL T LT PRSP i e R
very coarse sand|| 1 2 0 ||+ ¢ 90% A b St el
very fine gravel| 2 4 0 |+ # % S o " L R
fine gravell| 4 6 0 | 80% T 7 g TR, R
fine gravel[ _ © 8 0 Jleedl o 70% o 2 e S
medium gravel]| 8 11 4 |aeef = sy |2 i e e
medium gravel| 11 16 0 lesof 5 60% R T AT T
coarse gravell| 16 22 4 fesefl = gom e Ly ek el SRR~
coarse gravell| 22 32 3 fessf = RS R A e
very coarse gravel| 32 45 1 Jleeof & 40% IO e e T R
very coarse gravel| 45 64 0 feeof & 5o AR 0 ; e
small cobble|| 64 30 4 v EEAIE T T | R S e
medium cobblef| 90 128 5 |l¢ s 20% e e e e T
large cobble|| 128 180 5 |l¢ 4+ . e = L o e
very large cobblell 180 256 5 Jf##+ Vo T g g e e Ve
small boulder)| 256 362 2 s o # 0% B e e LBl
small boulderl| 362 512 Q 4« # 0.01 10 100 1000 10000
medium boulder 512 1024 0 [lv# # Particle Size (mm) |+Cumulatiue Percent # Pearcent ItamJ
large boulder 1024 2048 [ 'R =
|| very large boulder| 2048 4096 0 s w# Size percent less than (mm) Percent by substrate type
bedrock - D16 D35 D50 D84 D95 pan clay Si“\::"::nza"d gravel cobble | boulder | bedrock
Total Particle Count:| 100 0.22 0.27 0.31 82.54 176.97 1% 66% 12% 19% 2% 0%
Material ||Size Range (mm) Count]
silt/clay " 0 0.062 0 Jl# ¢ o LC-M-0.533
very fine sand| 0.062 0.13 32 ||+ ¢ o Note:|Cobble-rich section immediately downstream of Foden Road crossing. It appears, and an
fine sand||  0.13 0.25 0 |+« o old MDIFW photograph confirms, to be channel armoring below the road culvert.
medium sand||  0.25 0.5 4 s«
coarsesand| 0.5 1 0 |l&## 1 1a% - . '
very coarse sand_" 1 2 [ 90% s
very fine gravel 2 - 0 Jls ¢ IR
fine gravel| 4 6 0 |+ # 5 B0% SR
fine gravell| [ 8 0 v+ 7 0% AR e
medium gravel| 8 11 1 Jlseefl &
medium gravell| 11 16 0 |l++¢ T 80% TG AT
coarse gravel| 16 22 13 |+ ¢ # E 50% N
coarse gravell| 22 32 10 |z ¢ #f = O R
very coarse gravel 32 45 8 |le«sff & 40% St
very coarse gravel 45 64 12 |ls »off & 309 T T
small cobble G4 80 10 |l# & # v, e At
medium cobble 80 128 5 |l# & ¢ 20% : it
large cobblel| 128 180 a2 foss i 1 S
very large cobblel| 180 256 1 Jfsee & G
small boulder 256 362 0 |« 2+ 0% ity
small boulder] 362 512 0 & =2 001 0.1 10 100 1000 10000
medium boulder 512 1024 0 |« & e Particle Size (mm) |=@—Cumulative Percent # Parcent item '
large boulder]] 1024 2048 0 ||l#w s
[|] very large boulder| 2048 4096 0 ¥ @ Size percent less than (mm) Percent by substrate type
bedrock 01§ D35 D50 D84 Dg5 pan clay Si“ﬁ’:i::n?“d gravel | cobble | boulder | bedrock
Total Pariicle Count:| 100 0.05 0.32 19.00 62.58 108.00 0% 36% 44% 20% 0% 0%




Material |ISize Range (mm) Count
silt/clay [ o 0.062 0 s+ LC-M-0.432
very fine sand“ 0.062 013 19 |l# & o Note:|This site is about 100 m downstream of a culvert. There does appear to be some exposed
fine sand|| 0.13 0.25 0 ji++ 0 ledge in this area, which may be responsible for the presence of bedrock, boulder, and cobble values.
medium sand|  0.25 0.5 36 |+ 4 o :
coarse sand|| 0.5 1 0 [lss 160% .
very coarse sand)| 1 2 0 [+ 4 2 90% .
very fine gravel| 2 4 0 |ie# g '
fine gravel 4 5 0 ||++# 5 B :
fine gravel| 6 8 0 fleeql _ 0% ,
medium gravel| 8 1 5 [l =
medium gravel| 11 16 0 e sf ‘- 80%
coarse gravell 16 22 5 Jlaes :Ej —
coarse gravel| 22 32 4 llszsf =
very coarse gravel| 32 45 3 Jlsesff 8 40%
very coarse gravel 45 64 4 Jewsl & 50 :
small cobbie 64 90 4 fl# # 2 g ; iy WG ; L i S
medium cobble 90 128 L 20% - T T - =
large cobblel| 128 180 2 Jlese - FEm DRV e B B NG
very large cobble 180 256 3 i+ ! e LR i ! Byl . i
small boulder|| 256 362 4 e+ 0% % :¢‘£"."""’P"" e
small boulder]] 382 512 2 v 0.01 10 100 1000 10000
medium boulder| 512 1024 0 fi# ## Particle Size (mm) |--!-Cumu|ativa Percent & Parcent ltem
large boulderl] 1024 2048 0 fis ¢
]] very large boulderf| 2048 4096 [ Size percent less than {(mm) Percent by substrate type
bedrock 5 |I* D16 Das D50 D84 D95 pan clay 3"“::2:;3”“ gravel | cobble | boulder | bedrock
Total Pariicle Count:| 100 0.07 0.25 0.32 75.68 243.11 0% 55% 21% 13% 6% 5%
Material Size Range (mm) Count]
silt/clay 0 0.062 0 Ji+ ¢+ o LC-5-0.369
very fine sand|| 0.062 0.13 55 Ji# # o Note:
fine sand| 0.13 0.25 0 v ¢
medium sand||  0.25 0.5 45 s # =
coarse sand| 0.5 1 0 fla s o i
very coarse sand|| 1 2 0 Jfs ¢
very fine gravell| 2 4 0 Jfs » j
fine gravell 4 6 0 s«
finegravel| 6 8 0 |le e A
medium gravel|| 8 11 0 flo & §
medium gravell| 11 16 0 Jfessf ©
coarse gravel| 18 22 0 ||+ £
coarse gravel| 22 32 0 [« ¢4 =
very coarse gravel| 32 45 0 Jlessf 3B
very coarse gravel| 45 54 0 [lessf &
small cobble 64 90 0 i 4+
medium cobble 90 128 0 |l# ¢ ¢
large cobble 128 180 0 [+ 4@
very large cobble| 180 258 0 fl# 43
small boulder|[ 258 362 0 s+ ¢ s
small boulder| 362 512 0 Jl# 52 01 10 100 1000 10000
medium boulder] 512 1024 0 Jl# #2 Particle Size (mm) l:—Cumulatj\re Parcent ® Percent ltam |
large boulder[ 1024 2048 0 [l+¢¢ o iy
" very large boulder| 2048 4096 0 Jla ## Size percent less than (mm) Percent by substrate type
# e
bedrock 0 D16 Das D50 D84 D95 pan clay 5"'\;:'::!5;““ gravel | cobble | boulder | bedrock
Total Particle Count:] 100 0.04 0.06 0.08 0.29 0.35 0% 100% 0% 0% 0% 0%




Material ISize Range (mm) Count
sil/clay Il 0 0.062 42 |5 # LC-S-0.460~
very fine sand|  0.052 0.13 0 |+« j Note:|This section is beneath a large stormwater outlet for Maine Mall-area drainage. The channel
fine sand|| 0.13 0.25 0 |+ in this section appears 1o have been heavily armored.
medium sand|| 0.25 0.5 10 I+ # I e
coarsesand| 0.5 1 0 [+ 21 L s , i T
very coarse sand|| 1 2 0 ||+ # 50% : - —
very fine gravel| 2 4 0 e s o ek Lo ' Aty
fine gravel| 4 6 0 v+ 5 B0 T T T K ; i : y
finegravel| 6 8 0 v # 7 70% . : i
medium gravell| 8 11 0 |f+ve 8 LR SR L)
medium gravell 11 16 0 e« T 60% T &
coarse gravel| 16 22 5 Jle ## g 50% e S : !
coarse gravel| 22 32 8 le v s £ . R S G
very coarse gravel| 32 45 1 |[eewf & 40% - T = :
very coarse gravelll 45 64 4 Jesaf & . N e
small cobble]] 64 50 8 |lsw s o ' L e
medium cobble| 90 128 6 |l# 2 20% :
large cobblel| 128 180 6 |leee - Bl e b el
very large cobble] 180 256 3 |lee s * ! e e . i
small boulder]| 256 362 2 |lsse 0% e T s &%
small boulder]| 362 512 4 [t s 0.01 0.1 10 100 1000 10000
medium boulder| 512 1024 1 |l & & Particle Size (mm) i—l—CumuIative Parcent 4 Percent ltem
large boulder|| 1024 2048 0 |l# ##
|| very large boulder]| 2048 4096 0 |l# 2 Size percent less than (mm) Percent by substrate type
bedrock o |* D16 D35 D50 D84 D95 pan clay Si“\:f‘:::da“d gravel cobble | boulder | bedrock
Total Particle Count:| 100 #N/A #HIN/A 0.33 109.00 309.00 42% 10% 18% 23% 7% 0%
Material Size Range (mm) Count
silt/clay 0 0.062 0 Jl= & i LC-5-0.496
very fine sand|| 0.062 0.13 100 [j ¢ Note:
fine sand| 0.13 0.25 0 |+« o
medium sandf|  0.25 0.5 0 Jls¢ 9
coarse sand| 0.5 1 0 |l## 1
very coarse sandj| 1 2 0 e« i
very fine gravel]l 2 4 0 &«
fine gravel| 4 6 0 Jfe x5
finegravel| 6 8 0 e # 7
medium gravell| 8 11 0 |f«»of E
medium gravel 11 16 0 flvws =
coarse gravell 16 22 0 Jlewsof £
coarse gravel| 22 32 0 ls ¢4 =
very coarse gravel| 32 45 0 Jleeef &
very coarse gravel] 45 64 0 [les+qf &
small cobble 64 90 0 [lv # 5
medium cobble 0 128 0 |ls 5 ¢
large cobble 128 180 0 ||z # ¢
very large cobblell 180 256 0 [+ =+ N o = e
small boulder]| 256 362 0 |l #+ 0% s AN S L B e
small boulderf] 362 512 0 |l# & # 0.01 10 100 1000 10000
medium boulder| 512 1024 0 &=+ Particle Size (mm) |—@—Cumulative Percent @ Percent ltem |
large boulder| 1024 2048 0 JIsx #
very large boulder]] 2048 4096 0 b4 Size percent less than (mm) Percent by substrate type
bedrock o |F Dis D35 D50 D84 Dgs5 pan clay Siltv-“;;;a"d gravel cobble | boulder | bedrock
Total Particle Count:[ 100 0.04 0.05 0.05 0.08 0.09 0% 100% 0% 0% 0% 0%




Material Size Range (mm) Count|
silt/clay 0 0.082 0 Jl¢ & o LC-M-3.098
very fine sand|| 0.062 0.13 100 jf# # o Note:
fine sand|| 0.13 0.25 0 |le ¢ o0
medium sand|| 0.25 0.5 0 |-
coarse sand|[ 0.5 1 0 fle e i R e S 7 =
very coarse sand|| 1 2 0 |le= . : '
very fine gravell| 2 4 0 Jfs e ST ! S
fine gravel| 4 6 0 |le TR eI bR
finegravel| & 8 0 Iz = 7 : = - '
medium gravel| 8 11 0 [ls#s & ' v | s : i
medium gravell| 11 186 0 llesaf = ; _
coarse gravel] 16 22 0 fl+#af £ N S 5o Sleeh s ol
coarse gravel| 22 32 0 Hwesfl = e . SAR I T i
very coarse gravel 32 45 0 flewsf & )
very coarse gravell| 45 64 0 Jlesef & A5 A S e e
small cobbie|| 64 90 0 |« s+ e L ST St e Y i Vi Sk R
medium cobble| 90 128 0 a4+
large cobblell 128 180 0 fl& & - ! l L e e Ve ; ;
very large cobblell 180 256 0 a4+ : 1 o A I e
small boulder| 256 382 0 J##+ 0% e e e e 2
small boulderf| 362 512 0 fleww 0.01 0.1 1 10 100 1000 10000
medium boulder| 512 1024 0 I+ ## Particle Size (mm) |+Cumula‘rive Percent 4 Parcent Ilem|
large boulder|| 1024 2048 0 |ioee
| very large boulder|| 2048 4096 0O flwws Size percent less than (mm) Percent by substrate type
bedrock o ¥ D16 D35 D50 D84 D95 pan clay 5""!:::::““ gravel | cobble | boulder | bedrock
Total Particle Count:| 100 0.04 0.05 0.05 0.08 0.09 0% 100% 0% 0% 0% 0%
Material Size Range (mm) Count
silt/clay 0 0.062 10 & 4 o LC-M-1.653
very fine sand|| 0.062 0.13 55 |l# # 0 Note:|A small section of cooble and gravel was found in this section. It appeared to be remnants
fine sand| 0.13 0.25 25 |l# # d of an old logging road stream-crossing.
medium sand||  0.25 0.5 1 | # d 1
coarse sand| 0.5 1 5 & # taow
very coarse sand|| 1 2 0 Jlw# i 0%
very fine gravel| 2 4 0 [+ #
fine gravel| 4 6 0 |f+ # o BO%
fine gravel| 6 8 0 i+ ¢ 1 70%
medium gravel| 8 11 0 fle=¢ &
medium gravell 11 16 0 |l =4 T 80%
coarse gravell| 16 22 0 fleee € . :
coarse gravel|| 22 32 0 flees] = T i ; M i
very coarse gravell 32 45 1 Jfesoff 8 40%
very coarse gravell 45 64 1 floesf & e LA ' % v st i
small cobble] 64 90 0 s - T i N R
medium cobblel| S0 128 2 Jle s 20%
large cobble 128 180 0 fie # o e LA fs i £ U Al f far¥
very large cobble| 180 256 0 i+ # # 0% A e e £l i " '
small boulder| 256 362 0 le+s 0% Lt PO E SN BSOS NSRRI AR
small boulder] 362 512 0 |ls 2 2 0.01 0.1 4 10 100 1000 10000
medium boulden| 512 1024 0 fix s Particle Size {(mm) [—I—Cumulat'rve Percent @ Percent Etem|
large boulder]| 1024 2048 0 ¢ # &
|| very large boulder| 2048 4096 0 fl¢#+#2 Size percent less than (mm) Percent by substrate type
¥ il
bedrock 0 D16 D35 D50 D84 D95 pan clay 5":?;‘:‘“ gravel cobble | boulder | bedrock
Total Particle Count:] 100 0.03 0.05 0.07 0.16 0.65 10% 86% 2% 2% 0% 0%




Material |[Size Range (mm) Count]
silt/clay I o 0.062 0 |ls# i LC-M-0.603
very fine sand|| 0.062 0.13 80 ||« = Note:|This section was upstream of the area where the channel had been filled in by large amount of
fing sand|| 0.13 0.25 0 |& = riprap from adjacent streambanks (likely placed to protect the footbridge infrastructure here).
medium sand|| 0.25 0.5 19 [« « g
coarsesand|[ 0.5 1 0 |le e b e e e
very coarsesand|| 1 2 [ 90% : : -
very fine gravell| 2 4 0 |+ _ i L
fine gravel| 4 8 0 Jfe 2 4 9% e ’ T SR !
finegravel| 6 8 0 |+ 2 7 70% . : i
medium gravell 8 11 0 |ls#¢ & ; M '
medium gravell| 11 18 0 [l sef = 80% ' ey
coarse gravel| 16 22 0 Jl+# o £ s0u ' ' AL ;
coarse gravel| 22 32 0 ll###l £ Rl i Vi I Sy e AN
very coarse gravel| 32 45 0 fl##sf B 40% AR IR U e e TEa
very coarse gravell| 45 64 1 flesdf & 309 (PR AT o et R LA
small cobble 64 90 [ N AT TE e [ T e I A ke
medium cobble 90 128 0 fl&e s« 20% e = e Tt
large cobble 128 180 0 |+ # # 10% ' 'r" W "'“_' BES tH S
very large cobble 180 256 0 I+ # ¢ e Bl e e e AL R
small boulder]| 256 362 0 |1+ #¢ 0% R T B
small boulder|| 362 512 0 fl### 0.01 10 100 1000 10000
medium boulder| 512 1024 0 I+ ## Particle Size (mm) |+Cumulative Percant ¢ Percent liem |
large boulder|| 1024 2048 0 Jle#e
]]_very large boulder|| 2048 4096 0 Jl#w# Size percent less than (mm) Percent by substrate type
bedrock o | D16 D35 D50 D&4 Dos pan clay S-"!::'::::“d gravel cobble | boulder | bedrock
Total Particle Count:| 100 0.04 0.05 0.06 0.22 0.32 0% 98% 1% 0% 0% 0%
Material Size Range (mm) Count
silt/clay 0 0.062 0 [l# ¢ ¢ LC-N-0.595
very fine sand|| 0.062 0.13 45 |l 4 o Note:|Rubble in the stream may exist as a result of adjacent floodplain filling activities.
finesandf| 0.18 0.25 0 |l## g
medium sand||  0.25 0.5 29 I+ # o E
coarse sand| 0.5 i 0 Jl# # 1 faci
very coarse sand{ 1 2 0 e« j 90%
very fine gravel 2 4 0 fj# »
fine gravel| 4 [ 2 v+ Bo%
fine gravei" 6 8 0 LI B L~ 70%
medium gravel[ 8 11 5 flevsf =
medium gravel 11 16 0 [+« af T B80%
coarse gravel| 16 22 9 e+ L;g_. 50% .
coarse gravel|| 22 32 2 lle 54 = i
very coarse gravel|| 32 45 1 fle s 8 40% T
very coarse gravell 45 64 1 fee sl € o0 b
small cobble|| 64 S0 4 |lew s e R R T R )
medium cobble 80 128 1 llw o s 20% e - — e e
large cobble] 128 180 1 e #a Jon [N 10 il b e vinasles SRR iy ORISR S v e S ik
very large cobblef| 180 256 0 Jl&# ¢ = i | E PR I S Fo TR
small boulder| 256 362 0 flaes 0% - L=y S e SR Y
small boulder]| 362 512 0 fls 22 0.01 10 100 1000 10000
medium boulder|| 512 1024 0 fle e Particle Size (mm) |—8—Cumulative Parcent @ Parcent ltem |
large boulder]| 1024 2048 0 Jl##: ek T
|| very large boulder|| 2048 4096 0 |I# &4 Size percent less than (mm) Percent by substrate type
bedrock 0 |* D16 D35 D50 D84 DY5 pan clay Si'Tfﬁf‘:mm“ gravel cobble | boulder | bedrock
Total Particle Count:| 100 0.05 0.07 0.21 15.13 59.42 0% T4% 20% 6% 0% 0%




o

Material Size Range (mm) Count
silt/clay 0 0.062 10 |i= LC-M-0.910
very fine sand|| 0.062 0.13 45 |i= Note:
fine sandf  0.13 0.25 0 |f+#
medium sand|| 0.25 0.5 39 s«
100%
coarsesand| 0.5 1 0 Jl=
very coarse sand|| 1 2 0 [« 90%
very fine gravel| 2 4 0 |+« !
fine gravell 4 8 6 [lsa Aie :
finegravel| & 8 0 |f## ~0%
medium gravel| 8 11 0 |+ 5 :
medium gravel| 11 16 0 llawadff T 60% :
coarse gravel| 18 22 0 v s L% 50%
coarse gravel|| 22 32 0 |« z |
very coarse gravel| 32 45 0 |l g 40% i t T
very coarse gravell| 45 64 0 |»s a aoo 1 S :
small cobble|| 64 90 0 |l T / . s
medium cobble 920 128 0 |f# # 20% + 1 ; - T U
argecobbiel 126 180 1 0 Juasl i Lt o S P
very large cobble 180 256 0 |f# # g | e At L
small boulder| 256 362 0 |+ 0% 4+ ' 4
small boulder|| 362 512 0 |+ # 0.01 0.1 1000 10000
medium boulder]| 512 1024 0 |+ Particle Size (mm) [=8=Cumulative Percent # Percent item |
large boulder|| 1024 2048 0 |+ #
[[l very large boulder|| 2048 4096 0 I+ # Size percent less than (mm) Percent by substrate type
bedrock 0 D16 D35 D50 D84 Dos pan clay 5“‘\::‘:;;3"“ cobble | boulder | bedrock
Total Particle Count:| 100 0.04 0.06 0.08 0.31 3.27 10% 84% 0% 0% 0%
Material Size Range (mm) Count
silt/clay 0 0.062 0 |l+ # LC-N-1.000 ~~
very fine sand| _ 0.062 0.13 62 |l# # Note:|A small stretch of pea gravel was found in this section.
fine sand| 0.13 0.25 0 [lo
medium sand| 0.25 0.5 30 [+ 4
coarse sand|[ 0.5 1 0 [+ B
very coarse sand|| 1 2 0 |fes 50%
very fine gravel| 2 4 0 ||« )
fine gravel| 4 6 1 Jla e 80% =
fine gravel| 6 8 0 [« o 70% j
medium gravel| 8 11 5 &« 8 )
medium gravel] 11 16 0 flexdf % B0% s
coarse gravell 16 22 1 Jle s :Ej v : :
coarse gravel| 22 32 0 s« = ;
very coarse gravell 32 45 0 [+ v S 40% . -
very coarse gravel| 45 84 1 & & St : !
small cobble|| 64 90 0 |+ b . : :
medium cobblef| 90 128 0 s 20% : : : :
large cobble]] 128 180 0 |# # —_— ' : 2 :
very large cobblel| 180 256 0 |« o ; ; ' . e
small boulder|| 256 362 0 |j# « 0% — o .y + -
small boulder]| 362 512 0 e« 0.01 1000 10000
medium boulder| 512 1024 0 Jl## Particle Size (mm) |—-—Gumulaﬁve Percent ® Percent ltem
large boulder| 1024 2048 0 [+ ¢
|| very large boulder]| 2048 4096 0 |5 ¢ Size percent less than (mm) Percent by substrate type
bedrocki 0 D16 D35 D50 D84 Do5 pan clay Slﬂv-fi::nzaﬂd cobble | boulder | bedrock
Total Particle Count:| 100 0.04 0.06 0.08 0.31 7.91 0% 92% 0% 0% 0%




Material Size Range (mm) Count
silt/clay 0 0.062 0 jl# # o LC-Mn-2.274
very fine sand|| 0.062 0.13 92 |l % o Note:
fine sand| 0.13 0.25 0 |ls =0
medium sand| 0.25 0.5 4 llasd ,
coarse sand|| 0.5 1 0 [l=# 1 TRk
very coarse sand)|| 1 2 0 Jl#+# 2 0% -
very fine gravel| 2 4 0 Jle4 4 ! i S
fine gravel 4 6 4 s+ 3 80% 2 y N SR i
finegravel| 6 8 0 ls# 7 70% : sl .
medium gravel| 8 11 0 less B j . i ' ‘
medium gravell| 11 16 0 s E 60% T i :
coarse gravell 16 22 0 Jlead & s0u oy A ) , !
coarse gravel| 22 32 0 Jl«#4 = . N4l s G
very coarse gravel| 32 45 0 Jlesef 8 40% . O S A
very coarse gravel| 45 64 0 oo & o0 0 S bl AREE
small cobble 64 S0 0 [la o4 W e L T 1y
medium cobble 90 128 0 s 54 20% T ER I A e
large cobblef| 128 180 0 e s 165 : S T R
very large cobble 180 256 [ : ; i G LT
small boulder| 256 362 0 Jfs # ¢ 0% ' S
small boulder]| 362 512 0 fl# # s 0.01 100 1000 10000
medium boulder| 512 1024 0 |+ # # Particle Size (mm) | =@—Cumulative Percent # Percent Itarn|
large boulder| 1024 2048 0 Jjees
|| very large boulder| 2048 4096 0 fla 54 Size percent less than (mm) Percent by substrate type
bedrock 0 | D16 D35 D50 D84 Do5 pan clay S*'f&:’ﬁ::niﬂﬂd gravel cobble | boulder | bedrock
Total Particle Count:| 100 0.04 0.05 0.06 0.08 0.32 0% 96% 4% 0% 0% 0%
Material Size Range (mm) Count|
silt/clay 0 0.062 0 |lv & o LC-Mn-3.224
very fine sand||  0.062 0.13 47 Jfe ¢ o Note:|An apparently frelatively undisturbed stretch of woodland and stream.
fine sand| 0.18 0.25 0 |f+ 4 o
medium sand||  0.25 0.5 47 |ls ¢ o
coarsesand| 0.5 1 0 |l&# 1 10k
very coarse sand|| 1 2 0 |+ j 90%
very fine gravel| 2 4 0 |+
finegravel| 4 6 5 |ls 4 s Ho%
fine grﬂVEi" 3] 8 0 # ¥ 7 L
medium gravel| 8 11 0 Jl+wsf &
medium gravel| 11 16 0 i« 44 '- 60% 7
coarse gravel| 18 22 0 Jle ¢ 4 £ s A
coarse gravel| 22 32 0 Jl++4 = i
very coarse gravell| 32 45 0 flz4¢ 8 40% -
very coarse gravel 45 64 0 flsesg & 30% 2ol ]
small cobble]| 64 90 1 f|r s e : i
medium cobble 90 128 0 |22 20% s - - -
large cobblef| 128 180 0 |[+s4 o ISR o R : -
very large cobblell 180 256 0 Jle 2 i TR RISl L e b SERTE Y
small boulder| 256 362 0 |les# 0% - 44+ 40200000 + o+ o
small boulder|] 362 512 0 Jl# ¢+ 0.01 10 100 1000 10000
medium boulder 512 1024 0 Jj# & # Particle Size (mm) F—Cumu!ativa Percent ¢ Percent :teml
large boulder|| 1024 2048 0 |l# ##
|_|] very large boulder]] 2048 4096 0 fi# # # Size percent less than (mm) Percent by substrate type
bedrock o |* D16 D35 D50 D84 Das pan clay ﬁ“!::i:::;”" gravel | cobble | boulder | bedrock
Total Particle Count:| 100 0.05 0.07 0.20 0.32 3.32 0% 94_“.;0 5% 1% 0% 0%




Material |[Size Range (mm) Count
silt/clay 0 0.062 0 Jle 2o LC-Mw-2.896
very fine sand|  0.062 0.13 100 ||+ # o Note:
fine sand|| 0.13 0.25 0 |## o
medium sand|| 0.25 0.5 0 [fe 2 df
coarse sand|| 0.5 1 0 Jlesqf 109%) 4
very coarse sand|| 1 2 0 |tz 2 2 90% S8 L i
very fine gravel| 2 4 0 [fe = 4 © ol o : "
fine gravel| 4 6 0 |+ # o 802k i y i
fine gravel] 6 8 0 [+ + 7 —0% i L SR :
medium gravel| 8 11 0 lesé B Vo f' L e T o i :
medium gravell| 11 16 0 s+ 4 = 60% TR : B T T E i
coarse gravel| 16 22 0 e vl & so%f I el e el kL Cloid ek -
coarse gravell 22 32 0 flvwsef = i I Sl N 0 R il
very coarse gravel 32 45 0 o wwfl B 40% N Y T et T i ;
veyoomegmell—se 50 [0 1.4 £, SR
small cobble 64 90 0 |l& v« T [ AR e , T i) et
medium cobble 90 128 0 |# v 20% e et [ T e T T o W
large cobble 128 180 0 flu4¢ i ; [ Nl e ] anilgd LA
very large cobble]| 180 256 0 [low ¢ { 1, G : b RS el
small boulder 256 362 0 &+ ¢+ 0% - e R e o S e e S -
small boulderf| 362 512 0 i+ + 0.01 0.1 1 10 100 1000 10000
medium boulder 512 1024 0 Ji# + # Particle Size (mm) =@—Cumulative Percent & Percent ltem
large boulder| 1024 2048 0 fl#4#¢
” very large boulder|| 2048 4096 0 [le»+ Size percent less than (mm) Percent by substrate type
bedrock] [ D16 Das D50 D84 Dgs pan clay sih\;ﬁ::::ﬂﬂ gravel cobble | boulder | bedrock
Total Particle Count:| 100 0.04 0.05 0.05 0.08 0.09 0% 10?)';;’0 0% 0% 0% 0%
Material |[Size Range (mm) Count
sil/clay | S 0.062 0 |l# # o RB-1.434
very fine sand| 0.062 0.13 34 Jls 4 o Note:
fine sand||_ 0.13 0.25 0 |Jl# ¢ g
medium sand||  0.25 0.5 66 |# ¢ o
coarsesand| 0.5 1 0 e # 1 B e e R R
very coarse sand|| 1 2 0 |+« i e : R e
very fine gravel| 2 4 0 i+ # : i U il |
fine gravel| 4 6 0 ||+ ¢ 5 ' ' i o RN b '
fine gravel| 6 8 0 |« s 7 3 3 Lonsne e R ATl
medium gravel] 8 11 0 |ls+saf B RS el ] .
medium gravel| 11 16 0 Jleus T ' 2y i
coarse gravel| 16 22 0 |l¢ s L% ; W el oy '
coarse gravell| 22 32 0 [l+«#4 = * e S TR B
very coarse gravel 32 45 0 fl##sf 8 - - S =
very coarse gravel| 45 64 0 flzs+4 ' 2 TR i i
small cobble]| 64 90 0 [fe+e IR SN 3 R R
medium cobble]| 90 128 0 [fees i e s
large cobble 128 180 0 Jjs 24 ! Pt i) 3 s e ) AL
very large cobble| 180 256 0 |ls= ; o s T R T
small boulder|| 256 362 0 fl#+4 Sl S S SR AL G PR
small boulder 362 512 0 Jle#¢ 10 100 1000 10000
medium boulder]] 512 1024 0 fioes Particle Size (mm) |+Cumulaﬁva Percent @ Percent ltem |
large boulder|| 1024 2048 0 H##+ e
H very large boulder]] 2048 4096 0 H+v ## Size percent less than (mm) Percent by substrate type
bedrock 0 |* D16 D35 D50 D&4 D95 pan clay 3“‘5;':'2:::”“ gravel cobble | boulder | bedrock
Total Particle Count:] 100 0.05 0.19 0.22 0.32 0.38 0% 100% 0% 0% 0% 0%




Material Size Range (mm) Count]
silt/clay 0 0.062 3 |l= ¢ RB-2.119
very fine sand|| 0.062 0.13 38 i+ # Note:
fine sand| 018 0.25 0 Jfe «
medium sand||  0.25 0.5 49 I+ #
coarsesand|[ 0.5 1 0 [+ Lo v
very coarse sand|| 1 2 0 |5 ¢ 4 90% -
very fine gravell| 2 4 5 |+«
fine gravel| 4 6 3 ¢+ j 0%
fine gravel| 6 8 0 fleed _ vou 5
medium gravel]| 8 11 2 Jews 2 ‘
medium gravel| 11 16 0 Jle «gf T 80%
coarse gravel| 16 22 0 |« s :_3 50%
coarse gravel| 22 32 0 f«#¢f = ; i e S A
very coarse gravel| 32 45 0 fle##f & 40% - o R TR s e S
very coarse gravel| 45 64 0 fewef & 40 : e il S i W DR
small cobble|| 64 90 0 |# 4 , . : S o R e
medium cobble] 90 128 0 [+ 44 20% - e e oy
large cobble| 128 180 0 [les i ) ’ L OO Lo e e
very large cobblel 180 256 0 [less % it . A e TR el
small boulder]| 2568 362 0 Jfe e 0% o R . L
small boulder|| 362 512 0 [les 2 0.01 0.1 100 1000 10000
medium boulder] 512 1024 0 |l# ¢ # Particle Size (mm) —@—Cumulative Percent & Percent itern|
large boulder| 1024 2048 0 Jl#a &8 b=
|| very large boulder| 2048 4096 0 fl# ¢ Size percent less than (mm) Percent by substrate type
bedrock] o |* D16 D35 D50 D84 D95 pan clay 5*"!‘;(“::”?““ gravel | cobble | boulder | bedrock
Total Particle Count:| 100 0.05 0.08 0.21 0.34 3.00 3% Sﬁé 10% 0% 0% 0%
Material |[Size Range (mm) Count
siltclay o 0.062 | 7 |i## 9 RB-3.961
very fine sand|| 0.062 0.13 53 [+ # d Note:
fine sand| 0.13 0.25 0 f+# 0o
medium sand|  0.25 0.5 35 |44 g
coarsesand| 05 1 0 Jlss 100%
very coarse sand|| 1 2 0 |+ 2| 90% }—
very fine gravel| 2 4 4 |+ # 3
finegravel| 4 B 1 |+ # 3 80%
finegravel| 6 8 0 ftewd _ vo%
medium gravel| 8 11 0 Jl+wef =
medium gravel| 11 16 0 I+ #4f T 60%
coarse gravel| 16 22 0 [[«#sf £ 9%
coarse gravel| 22 32 0 fe+¢ =
very coarse gravel|| 32 45 0 Jf+2e 8 40%
very coarse gravell[ 45 64 0 Jleedf & o
small cobblel| 64 90 0 [loew f
medium cobblef 90 128 0-fls ¢ 20% 4 .
large cobbleff 128 180 0 fiews ol !
very large cobble]l 180 256 0 fless g T = :
small boulder| 256 362 0 |le s 0% ¢ " Bl dsssreenseee sl ¢
small boulder|| 362 512 0 fle s 0.01 10 100 1000 10000
medium boulder| 512 1024 0 l## s Particle Size (mm) I-'I—Cumu!ative Percent # Percent lke;
large boulder| 1024 2048 0 |4 # ¢ ===
very large boulderl| 2048 4096 0 Jj# ¢ ¢ Size percent less than (mm) Percent by substrate type
bedrock o | D16 D35 D50 D84 D95 pan clay 5"“\::‘:::;““ gravel cobble | boulder | bedrock
Total Particle Count:| 100 0.04 0.06 0.08 0.30 0.38 T% 85!’0 5% 0% 0% 0%
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Appendix G-7, Classification key for natural rivers (from Rosgen [1996]).




LEVEL IIl: ASSESSMENT OF STREAM CONDITION AND DEPARTURE

CHANNEL STABILITY (PFANKUCH) EVALUATION
AND STREAM CLASSIFICATION SUMMARY (LEVEL III)
Reach Location Date Observers
Stream Type .
Category EXCELLENT
UPPER 1 Landform Slope . Bank Slope Gradient csoqn 2
BANKS 2 Mass Wasting No evidence of past or future mass wasting. o
3 Debris Jam Potential Essentially absent from immediate channel arza. 2
4 Vegetative Bank Protection 90%+ plant density. Vigor and variery suggest a deep dense soil binding roor mass, &
LOWER 5 Channel Capacity Ample for present plus some [ncreases. Peak fows contained. W/D ratio <7. L
BANKS 6 PBank Rock Content §5%+ with large angular boulders. 12"+ common. 2
7 Dbstructions to Flow Rocks and logs firmly imbedded. Flow patrern withont qutting or depasition. Stable bed. 2
g Curring Litde or nene: Infreq. raw banks less than 6", | 4
9 Deposition Little or no enlargement of channel or pt. bars. 4
BOTTOM 10 Rock Angularity Sharp edges and corners. Plane surfaces rough. | 1
11 Brightness Surfaces dull, dark or stained. Gen. not bright. 1
12 Consolidation of Particles | ‘Assorted sizes tightly packed or overlapping, 2
13 Bottem Size Distribution No size change evident. Stable mater. 80-100% 4
14 Scouring and Deposition <54 of botcom affected by scour or deposition. o
15 Aquatic Vegetation Abundant Growth moss-like, dark green petennial. In swift water we. 1
TOTAL
Category GooD - ___ = il )
UPPER 1 Landform Slope Bank Slope Gradient 30-40% 4
BANKS 2 Mass Wasting infrequent, Mostly healed over. Low future potential. 6
& Debris Jam Potental Present, but mostly small twigs and limbs. 4
4 Vegetative Bank Protection| 70-90% density. Fewer species or less vigor suggest less dense or deep root mass: &
LOWER 5 Channel Capacity Adeguate. Bank overflows rare, W/D ratio 8-15 2
BANKS & Bank Rock Content 40-65%. Mostly small boulders to cobbles 6-127 4
7 Obstructions to Flow Some present causing erosive cress currents and minor pool. 4
filling. Obstructions newer and less firm,
8 {utting Sotme, intermirtentdy al outcurves and constrictions. Raw banks may be up o 12 ]
9  Deposition Some new bar increase, mostly from coarse gravel. &
BOTTOM 10 Rock Angularity Reunded corners and edges, surfaces smooth, lat. 2
11 Brighmess Mostly dull, but may have <35% bright surfaces. 2
12 Consolidation of Particles | Moderately packed with some overdapping, 4
13 Botrom Size Distribution Distribution shift light. Stable material 50-80%. 8
14 Scouring and Deposition | 5-30% affected. Scour at constrictions and where gradies steg¢pen. 12
, Seme depositicn in pools.
15 Aquatic Vegetaton | Common. Algae forms in low velocity and pool areas. Moss here too. 2
TOTAL |
Category FAIR
UPPER 1 Landform Slope Bank slope gradient 40-60% 6
BANKS 2 Mass Wastdng Frggewnt or large, causing sediment nearly veal long, ]
3 Debris Jam Potential rate to heavy amounts, mostly larger sizes, &
4 Vegetative Bank Protection| <50-70% density. Lower vigor and fewer species from a shallow, 9
discontinuous toof mass
LOWER 5 Channel Capacisy Barely contains present peaks. Occasional overbank Aoads. WID ratia 15 to 28, 5
BANKS 6 Bank Rock Content 20-40% with most in the 3-5" diameter class. i
7 Obstructons to Flow Meder. frequent, unstable ebstructions move with high flows causing bank &
cutting and pool filling.
& Cutting Significant. Curs 12-24" high. Root mar overhangs and sloughing evident 12
2 Deposition Moder. deposition of ew gravel and course sand on old and some new bars, 12
BOTTOM 10 Rock Angularity Corners and edges wetl rounded. in two dimensions. 3
11 Brightness Mixture dull and bright, je 35-65% mixture range. 3
12 Comsolidation of Fartdcles | Mostly loose assartment with ne apparent overiap. ]
13 Bottom Size Distzibution | Moder, change in sizes. Stable materials 20-50% bl
14 Scouring and Deposition | 30-30% affected. Deposits & scour at obstructions, constrictions, and bends. 13
Some fllling of peals.
15 Aduatic Vegelation Présent hut spotty, mostly in backwater, Seasonal aleag growth makes rocks slick. &
TOTAL
Appendix &-8 Channel stability evaluation (Plankuch, 1975) with a conversion of the channel stability rating to a reach
condition by stream type. —
From Rosgen (1996).




LEVEL lll: ASSESSMENT OF STREAM CONDITION AND DEPARTURE

CHANNEL STABILITY (PFANKUCH) EVALUATION

AND STREAM CLASSIFICATION SUMMARY (LEVEL IiI) ]
Category POOR
UPPER 1 Landform Slope Bank Slope Gradient 60%+ 8
BANKS 2 Mass Wasting Frequent or farge causing sediment nearly vear long or imminent danger of samie, 12
3 Debris Jam Potenal Moder. to heavy amounts, predom, larger sizes. 8
4 Vegetarive Bank Protection) <50% density, fewer species and less Vigor indicate poor, I2
discontinuous and shallow root mass.
LOWER 5 Channel Capacity Inadequate, Overbank flows common, W/D ratio 25 4
BANKS & Bank Rock Content <20% rock fragments of gravel sizes; 1-3" or less. 8
| 7 Obstructions w Flow Sediment traps full, channel migration ocourring,
a8 Cuming Admost continuous cuts, some over 24" high. Failure of overhangs fraquent LG
9 Depesition Extensive deposits of predom. fine particies. Accelerated bar development. 16
BOTTOM 10 Rock Angularity Well rounded in all dimensions, surfaces smooth, 4
11 Brightness Predom. bright, 65%+ exposed or scoured surfaces, 4
12 Consolidation of Particles | Mo packing evident. Loose assortment easily maved, 2
13 Bomom Size Distribution | Marked distribution change. Stable mazerlals 0-20%, | 16
14 Bcouring and Deposition Mare than 50% of the bortom in 4 state of flux or change nearly year long, 24
15 Aquatic Vegetation Perennial fypes scarce or absent. Yellow-green, short term bloom may be present. 4
TOTAL
Sweam Width ®ave: depth T mean-veloaty =0 cis
| Gauge HE Reach Gradient = Stream Order Sinuosity Ratio
Width s __ Depthysie _ WD Ratin Discharge: (Qw) _—
Drainage Area Valley Gradient _ Stream Eength __ Valley Length
Sinuosity Entrenchment Ratio Length Meandéz (Lm) Bl Widdh
Sediment Supply Stream Bed Stability Width/Pepth Ratio Condition
Exdireme Aggrading = Normal
: A . | Stream
Very High - Degrading High
High Stable - Very High = S—— e
Maderate — Pfankuch
Law TOTAL SCOREforReach E =G +F ) Rating
Remarks e
' . - from Reach
table Condition
CONVERSION OF STABILITY RATING TO REACH CONDITION BY STREAM TYPE"
steamType | A1 | A2 | a3 | A4 | A5 | A6 | B1 | B2 | B> | B4 | B5 | B
GOOD 3843 | 3843 | 54-90 | 6095 | H0-9 50-80 | 3845 | 38-45 | 40-60 |40-p4 | 48-68 | 40-60
FAIR 4447 | 444 91-129 | 96-132 | 96-142 | B1-110| 46-58 | 4658 | 41-78 | 65-84 | 69-88 | 61-78
POOR 48+ | 48+ | 130+ | 133+ | 143+ | 111+ | 5%+ | 59+ 79+ | BB+ | 89 | T4
Stream Type | Ci 2 | e | & c5 6 | D5 | D4 D5 | Do
GOAD 3850 | 3850 | 60-85 | 7090 | 70-90 | 60-85 |B5-107 | 85-107 | 85-107 | 67-98
FAIR 51-61 | 51-61 |B6-105 |91-110 | 91-110 |B86-105 |108:132 (108152 | 108132 [99-125
POOR &2+ 62+ 106+ | 111+ 111+ 106+ | 153+ | 1353+ 1334 | 126+ |
StreamType | DA3 | DA4 | DAS | DA6 | E3 E4 E5 E6
GooD 4663 | 40-68 | 4063 | 40-63 0-63 | 50-T5 | 50-T5 | 40-63
FAIR 64-86 | 64-86 | 04-86 | 6486 | £4-86 | 7696 | 7A96 | 54-86
POOR BT+ 87+ &7+ | 87+ 87+ T+ | Gfs T+
Stream Tvpe | FI1 F2 3 | F4 5 F6 | ot G2 63 | 64 | &5 | 6s
GOOp 60-83 | 60-85 | B5-110|B3-110 |90-115 | 80-95 | 40-60 | 40-60 | B5-107 |B5-107 | 90-113 | 85-107
FAIR 86-105 | B6-105 | 111-125(111-125 [116-130 | 96-110 | 61-78 | 61-78 | 108-120 {108-120 | 115-125|108-120
POOR 106+ 106+ 1264 126+ 131+ i+ 70+ i o 121+ 1214 126+ 121+

E?enemiizfd' relations ... need additional Level IV date to expand data base for validation.

Appendix G-9. Channel stability evaluation ... [confinued)

&30

Frorn Rosgen (1996).




APPLICATIONS

Stream Sensitivity Recovery Sediment Streambank Vegetation
type to potential® supply® erosion controlling
disturbance? potential influenced
Al very low excetlent very low very low negligible
A2 very low excetlent very low Very low negligible
A3 very high VEry peor very high very high negligible
A4 extreme VEry poor very high very high negligible
AS extreme very. poar very high very high neghigible
A6 high poor high high negligihle
Bl very low excellent very low very low negligible
BZ very low excellent very low very low negligible
| B3 low excellent low jow modderate
| B4 mederate excellent moderate low moderate
B2 mederate excetlent moderate maoderzte moderate
Bi mederate axvellent moderate low moderate
!
€1 low very good very low tow | moderate
2 low very good low low moderate.
3 maderate good maderate moderate very high
4 very high good high very high very high
cE very high fair very high very high very high
ce very high good high high very high
p3 sery high poar very high very high moderate
D4 very high poar very high very high moderate
05 very high poor very high very high moderats
pe high poor high high moderate
Dad moderare good very low Jow very high
DAS maiderate Zood fow Jow very high
DAG moderate good very low very Low very high
E3 high good low moderate very high
Ed erv high good moderate high very high
E5 very high good moderdte high very high
EG very high good fow moderate very high
Fi low fair low moderate low
B2 low fair moderdte mederate low
43 maderate paer very high wery high mederate
F4 extrems poor very high wvery high mederae
F5 very high poor wery high wery high moderate
F6 wvery high fair high wery high moderate
Gl levw good. low low low
G2 modetate fair moderate miaiderate low
G3 wvery high poor very high very high high
G4 extreme VEry poor ‘ very high very high high
G5 EXireme Very poor very high very high high
Go | very high poar | high high high
|'#®  Includes increases in streamflow magnitude and timing and/or sediment increases.
b Agsunies natural recovery once cause of instability is corrected,
¢ Includes suspended and bedload from channel derived sources and/or from stream adjacent slopes.
d  Vegeration that influences width/depth ratio-stability.

Appendix G-10. Management interprefations of various stream types [Rosgen, 1994)

From Rosgen (1996)




APPENDIX H

Water Quality Classification Standards

Information about Maine's water quality classification system can be found online at:
< www.state.me.us/dep/blwg/monitoring.htm >.



For information related to statutory water quality classification of various Maine waterbodies, visit
< http://www.maine.gov/dep/blwg/monitoring.htm >.



APPENDIX 1

Growth Projections



Population Forecasts

Population Pop Change

Forecast prepared in 1998

Community 1990 2020 1990-2020]
Brunswick 20,906 23,987 3,081
Portland 64,157 65,561 1,404
S. Portland 23,163 24318 1,155
Westbrook 16,121 18,907 2,786
Urban Communities 124,347 132,773 8,426
Cape Elizabeth 8,854 10,472 1,618
Cumberland 5,836 8,787 2,951
Falmouth 7,610 11,420 3,810
Freeport 6,905 9,401 2,496
Gorham 11,856 16,879 5,023
Gray 5,904 9,149 3,245
Scarborough 12,518 19,582 7.064
Standish 7,678 11,509 3,831
Windham 13,020 18,086 5.066
Yarmouth 7,862 9,951 2,089
Suburban Communities 88,043 125,235 37.192
Baldwin 1,219 1,538 319
Bridgton 4307 6,321 2014
Casco 3,018 4,404 1,386
Harpswell 5,012 6,118 1,106
Harrison 1,951 2,966 1,015
Naples 2,860 4,694 1,834
New Gloucester 3,916 6,134 2218
N. Yarmouth 2,429 4,297 1,868
Pownal 1,262 1,412 150
Raymond 3,311 5210 1,899
Sebago 1,259 1,587 328
Long Island 201 199 (2)
Rural Communities 30,745 44,879 14,134
Total Cumberland County 243,135 302.887 59,752

Source: GPCOG based on REMI Econometric Forecast
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APPENDIX J

Quality Assurance / Quality Control
Information



Quality Assurance / Quality Control Information

Note: The protocols, including quality assurance and quality control measures used in this study, are described in the methods section
(Chapter 2) of this report. Where additional information needs to be presented, including the locations of QA/QC data and notes about
observers of various techniques (to ensure that data/samples were collected properly) used in this study, are either discussed in the
results section or listed below.

2.1 Land Use Analysis, Stream Walk, Watershed Survey, and Surficial Geology Investigation

GIS

In a few cases, reach length at a site was collected using a GPS unit in order to save time. In order to gain an estimate of
comparability of field- and GIS-gathered information, I measured endpoints of the reach at a study site (LC-M-2.896) (upstream and
downstream points) using both a tape measure and also with a GPS unit (Trimble model # TDC1). The results were: 201.5' (tape) vs.
207.7' (GPS), with a difference of 6.2', so the GPS was determined to underestimate linear distance by 3.1% at this site. This
information also is useful when estimating the accuracy of sampling site GPS points.

2.2 Biological Community Sampling

Macroinvertebrates

Observers/helpers during standard Maine DEP “rockbag” macroinvertebrate sampling:
e Mary-Ellen Dennis, Maine DEP, Division of Watershed Management, Augusta
¢ Don Kale, Maine DEP, Division of Watershed Management, Portland



Fish

Observers/helpers during fish sampling:
e John Reynolds, Maine DEP, Division of Environmental Assessment (fish biologist), Augusta

2.3 Water Chemistry and Suspended Solids (Baseflow and Stormflow) Sampling

QA/QC data may be found in the tables in Appendix C or in the appropriate tables in the results section (Chapter 3.3).
Observer of one sampling event:

e Don Kale, Maine DEP, Division of Watershed Management, Portland

QA for sample containers:

e All sample containers (field samples, blanks, etc.) were taken from the same batch
e cubitainer batch: 10/22/99 shift 2

e 250-ml containers for nutrient and TSS samples: lot # 355474

e oil and grease bottles were pre-cleaned and certified by ESF

2.4 Water Temperature Monitoring

See Appendix D.

2.5 Hydrology Data Collection

See pre-storm photos of culverts below the flow measurement stations at the end of Appendix L. Surveys (using a surveyor’s level
and rod) of the ISCO flow meter bubble-line attachment sites, as well as cross-section surveys of the measurement locations, are
entered into spreadsheets but have not yet been worked up into figures and tables. For calibration (stage-discharge relationship) data



for the ISCO flow meters, see Appendix E. Occasional technical problems with the ISCO data loggers sometimes limited the number
of readings that could be gathered for the calibrations.

Observer of a manually-measured discharge sampling event:
¢ Don Kale, Maine DEP, Division of Watershed Management, Portland
2.7 Fluvial Geomorphology Assessment

Observers of channel cross-section, gradient, and various Rosgen classification field measurements:
e Jeff Dennis, Maine Department of Environmental Protection, Biologist, Division of Watershed Management, Augusta
¢ Don Kale, Maine Department of Environmental Protection, Division of Watershed Management, Portland
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GLOSSARY

Modified from:

e U. S. Environmental Protection Agency. 1997. Volunteer Stream Monitoring: A Methods Manual. EPA 841-B-97-003. Office of Water.
< http://www.epa.gov/volunteer/stream/ >

e Fischenich, C. 2000. Glossary of Stream Restoration Terms. EMRRP-SR-01. Prepared for the U. S. Army Corps of Engineers’ Ecosystem
Management and Restoration Program. < http://www.wes.army.mil/el/emrrp/tnotes.html > (Only a few terms were taken from this document.

See the actual document for more terms.)

e A “JV”indicates that the entry was written by the author of this report.

accuracy - a measure of how close repeated trials are to the desired target.

acidity - a measure of the number of free hydrogen ions (H+) in a solution that
can chemically react with other substances.

alkalinity - a measure of the negative ions that are available to react and
neutralize free hydrogen ions. Some of most common of these include hydroxide
(OH), sulfate (SO4), phosphate (PO4), bicarbonate (HCO?3) and carbonate (CO3)

ambient - pertaining to the current environmental condition.

assemblage - the set of related organisms that represent a portion of a
biological community (e.g., benthic macroinvertebrates).




bankfull discharge - the stream discharge corresponding to the water stage that first overtops the natural banks. This flow occurs, on
average, about once every 1 to 2 years.

benthic - pertaining to the bottom (bed) of a water body.

biochemical oxygen demand (BOD) - the amount of oxygen consumed by
microorganisms as they decompose organic materials in water.

biological criteria - numerical values or narrative descriptions that depict the
biological integrity of aquatic communities in that state. May be listed in

state water quality standards.

buret - a graduated glass tube used for measuring and releasing small and
precise amounts of liquid.

catchment - (1) The catching or collecting of water, especially rainfall; (2) a reservoir or other basin for catching water; (3) the water
thus caught; (4) a watershed.

channel - the section of the stream that contains the main flow.

channelization - the straightening of a stream; this often is a result of human
activity.

chemical constituents - chemical components that are part of a whole.
cobble - medium-sized rocks (210 inches) that are found in a stream bed.
combined sewer overflow (CSO) - sewer systems in which sanitary waste and

stormwater are combined in heavy rains; this is especially common in older
cities. The discharge from CSOs is typically untreated.



community - the whole of the plant and animal population inhabiting a given
area.

culvert - man-made construction that diverts the natural flow of water.

d-frame net - a fine mesh net that is attached to a pole and used for sampling.
It resembles a butterfly net.

deionized water - water that has had all of the ions (atoms or molecules) other
than hydrogen and oxygen removed.

designated uses - state-established desirable uses that waters should support,
such as fishing, swimming, and aquatic life. Listed in state water quality

standards.

dissolved oxygen (DO) - oxygen dissolved in water and available for living
organisms to use for respiration.

distilled water - water that has had most of its impurities removed.

drainage density - the area of drainage channels facilitating precipitation reaching a waterbody such as a stream; equals stream
length/catchment area (JV).

dredge - to remove sediments from the stream bed to deepen or widen the channel.

drift - when stream macroinvertebrates are exposed to a disturbance, they sometimes react by allowing themselves to be passively
transported downstream in the water column (JV).

ecoregion - geographic areas that are distinguished from others by ecological
characteristics such as climate, soils, geology, and vegetation.



effluent - wastewater discharge.

embeddedness - the degree to which rocks in the streambed are surrounded by
sediment.

emergent plants - plants rooted underwater, but with their tops extending above
the water.

Erlenmeyer flask - a flask having a wide bottom and a smaller neck and mouth
that is used to mix liquids.

eutrophication - the natural and artificial addition of nutrients to a waterbody, which may lead to greatly increased algae production
and eventual decay, which then may result in depleted oxygen concentrations. Eutrophication is a natural process that is frequently

accelerated and intensified by human activities. (JV)

floating plants - plants that grow free floating, rather than being attached to
the stream bed.

flocculent (floc) - a mass of particles that form into a clump as a result of a
chemical reaction.

glide/run - section of a stream with a relatively high velocity and with little
or no turbulence on the surface of the water.

graduated cylinder - a cylinder used to measure liquids that is marked in units.

gross morphological features - large obvious identifying physical
characteristics of an organism.

headwaters - the origins of a stream.



hyporheic zone - the area under the stream channel and floodplain where groundwater and the surface waters of the stream are
exchanged freely.

hypoxia - depletion of dissolved oxygen in an aquatic system.
impairment - degradation.

impervious surface - a surface which is impermeable and which does not allow precipitation to infiltrate into the ground; examples
include roads, parking lots, sidewalks, and rooftops.

impoundment - a body of water contained by a barrier, such as a dam.

inert - not chemically or physically active.

kick net - a fine mesh net used to collect organisms. Kick nets vary in size,

but generally are about three feet long and are attached to two wooden poles at

each end.

land uses - activities that take place on the land, such as construction,
farming, or tree clearing.

large woody debris- pieces of wood often, but not always defined as being larger than 10 ft long and 6 in diameter (JV).

macroinvertebrate - organisms that lack a backbone and can be seen with the
naked eye.

NPDES- National Pollutant Discharge Elimination System, a national program in
which pollution dischargers such as factories and sewage treatment plants are
given permits to discharge. These permits contain limits on the pollutants they
are allowed to discharge.



orthophosphate - inorganic phosphorus dissolved in water.

outfall - the pipe through which industrial facilities and wastewater treatment
plants discharge their effluent (wastewater) into a waterbody.

percent total impervious area (PTIA) - the percentage of given area of land (such as a watershed) that is overlain by an impervious
material such as asphalt (JV).

periphyton - macro- and micro-algae attached to substrates found on the bottom of aquatic ecosystems; these communities often
maintain an intimate association with microbes and an extracellular matrix which all together is sometimes called the Aufwuchs
community (JV)

permeable - porous.

pH - a numerical measure of the hydrogen ion concentration used to indicate the

alkalinity or acidity of a substance. Measured on a scale of 1.0 (acidic) to

14.0 (basic); 7.0 is neutral.

phosphorus - a nutrient that is essential for plants and animals.

photosynthesis - the chemical reaction in plants that utilizes light energy from

the sun to convert water and carbon dioxide into simple sugars. This reaction is

facilitated by chlorophyll.

pipet - an eyedropper-like instrument that can measure very small amounts of a
liquid.

pool - deeper portion of a stream where water flows slower than in neighboring,
shallower portions.

precision - a measure of how close repeated trials are to each other.



protocol - defined procedure.

PTIA - see percent total impervious area (JV).

reagent - a substance or chemical used to indicate the presence of a chemical or
to induce a chemical reaction to determine the chemical characteristics of a

solution.

riffle - shallow area in a stream where water flows swiftly over gravel and
rock.

riparian - of or pertaining to the banks of a body of water.

riparian zone - the vegetative area on each bank of a body of water.
riprap - rocks used on an embankment to protect against bank erosion.
run/glide - see glide/run.

saturated - inundated; filled to the point of capacity or beyond.

sheen - the glimmering effect that oil has on water as light is reflected more
sharply off the surface.

sieve bucket - a bucket with a screen bottom that is used to wash
macroinvertebrate samples and to remove excess silt and mud.

silviculture - forestry and the commercial farming of trees.

submergent plants - plants that live and grow fully submerged under the water.



substrate - refers to a surface. This includes the material comprising the
stream bed or the surfaces to which plants or animals may attach or live upon.

taxon (plural: taxa) - a level of classification within a scientific system that
categorizes living organisms based on their physical characteristics.

taxonomic key - a quick reference guide used to identify organisms. They are
available in varying degrees of complexity and detail.

titration - the addition of small, precise quantities of a reagent to a sample
until the sample reaches a certain endpoint. Reaching the endpoint is usually
indicated by a color change.

tolerance - the ability to withstand a particular condition, e.g.,
pollution-tolerant indicates the ability to live in polluted waters.

tributaries - a body of water that drains into another, typically larger, body
of water.

turbidity - murkiness or cloudiness of water, indicating the presence of some
suspended sediments, dissolved solids, natural or manmade chemicals, algae, etc.

volumetric flask - a flask that holds a predetermined amount of liquid.
water quality criteria - maximum concentrations of pollutants that are
acceptable, if those waters are to meet water quality standards. Listed in state

water quality standards.

water quality standards - written goals for state waters, established by each
state and approved by EPA.



watershed - the area of land drained by a particular river or stream system.



	30appendiceshk.pdf
	H-Water quality Classification
	I-Growth Projections
	J-QA/QC
	K-Glossaries




